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Abstract 

The objective of this project was to develop a specific piece of furniture: a cabinet for flats 

with only a bedroom and a multipurpose room, as they are a sort of dwelling that are 

widely spread in the centre of large cities currently. To set the requirements for this 

cabinet, some previous works were performed: a survey, an ergonomic study, a market 

research, a visit to the company TreeFurn AB and a literature review about what was 

made before in this field. After setting the requirements, the concept generation started, 

where some methods were conducted following an iterative process until to obtain the final 

concept and then the final design. Some of the methods used were more creative such as 

random input, brain writing and use related stimuli while others were more rational such 

as bench marking. During the design process, the role of the company TreeFurn AB was 

essential to carry out the external decision method, in order to define and select some 

aspects of the final concept and later of the cabinet’s final design. Also, the evaluative 

method PNI was executed. Once the final design is defined, details, materials, accessories 

and colours were concreted. Moreover, the sustainable development of the cabinet is 

explained in the results. 
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1. INTRODUCTION 

This first chapter of the report will introduce the reader into the aim of the project, the 

needs that will be covered with the development of this product, the background of it, and 

the former studies before the evolvement. 

1.1 BACKGROUND 

Nowadays, the inner space of flats in the centre of large cities is more and more reduced 

due to the high price of the land as the result of the urban sprawl (Cromley, 1990a cited in 

Rechavi, 2009, p.134). Some of those flats only have one room apart from the bedroom, 

the kitchen and the bathroom. As a result, that room is used as a multipurpose one for 

several activities, such as studying, working at home, watching TV, relaxing, having 

dinner or lunch, etc. Also, this room is shared with other people (partners, friend, 

family…) who do not live in the house and is used to gather them for several activities 

(Rechavi, 2009). 

Williams et al. (1996) as cited in Howley (2009) assert that the movement of the people 

towards the city centres is founded on the facilities that living there entails, as a more 

extensive offer of cultural activities and more complete public means of public 

transportation, despite the disadvantages of the compact living means. 

The characteristic of the customers that may use this type of rooms are in general the same. 

These rooms are aimed for people who need to stay in a specific city during a short period 

of time, such as a student, a couple, or a young single worker. Hence, that kind of people 

will not have many things to store, but there are always a minimum number of things; the 

necessity of keeping them always exists. Furthermore, there exists a sort of people 

different to the former one described who will live in a small flat for a long period of time 

because of its economic situation. 

The purpose of this project is to create a material solution in order to increase the 

utilization of the useful volume in the multifunctional room described before. 

1.2 PROBLEM DEFINITION 

The main problem is the lack of space in the multifunctional room of flats of one or two 

rooms. It is necessary to have empty volumes in the multifunctional room in order to have 

enough space for the people living there. People do not like the feeling of being 
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overwhelmed when many things surround them. That is the reason why the entire room has 

to have a well distributed storage space.  

In order to achieve the desired situation described before, the product that will be 

developed will solve that lack of space creating a special piece of furniture.  

1.3 PURPOSE 

The purpose of this project is to design a multifunctional cabinet. It will have mobile parts 

that could change its shape and volume, depending on the activity to perform.  

Another aim is to develop a piece of furniture which can change its appearance by the 

users, depending on the needs of them. What is reached with this target is the ability of 

creating a personal space for each individual. 

The cabinet will be composed of some modules which can be combined in different 

positions; also each module can be bought separately depending on the needs of the user. 

Mobile parts will be boards that can change their position somehow and shelves with 

wheels that can be relocated.  

One important element in the cabinet will be the table, which may be used to study, eat and 

work. The intention is that the table can be visible or hidden. Other features that will 

compose the cabinet will be drawers, shelves and cupboards. They will be strategically 

placed in order to the cabinet has a dynamic appearance. 

As this cabinet will be a customizable piece of furniture, it must be easy to choose the final 

appearance of that. The time inverted in this activity must not be too much in order to do 

not cause exhaustion in the consumer (Lihra, Beuhlmann & Graf, 2011). 

A prototype will be made by the company with the goal of testing the good working of the 

cabinet. 

1.4 ORGANIZATIONAL ENVIRONMENT 

This project has been developed in cooperation with TreeFurn AB, which is located in 

Tibro (Sweden).  

TreeFurn AB is a company dedicated to the manufacturing of pieces of furniture, in 

particular furniture for the interior of public spaces and components.  
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This firm has been a carpentry factory since 2009, bringing with it a large background. It 

started producing home furniture in the 60’s under the name of Rönnermans, Åkessons 

Möbler m.fl. Then in 1994 and until 2009, it became a fully owned subsidiary of group 

ROL – a supplier of retails all over the world (ROL AB, 2013). The company changed its 

activity from manufacturing of home furniture to interior design of public spaces 

(TreeFurn AB, 2013a). 

Currently, TreeFurn AB takes responsibility for the development, simple design, 

manufacture, assembly, packing and storage of its items, and recurring deliveries. Their 

customers are widely known furniture companies, both nationally and internationally. It 

has customers in Sweden, Germany, Norway, and the United Kingdom (TreeFurn AB, 

2013b). 

TreeFurn AB does not create a line of furniture with its own brand; they manufacture what 

their costumers design. Nonetheless, that point of view is changing; it is time to start 

designing their own furniture, and this project helps TreeFurn AB to begin doing it. 

1.5 STRUCTURE OF THE REPORT 

This report describes in detail all the procedures followed in order to obtain the wished 

product. The structure of the report is defined by those steps.  

First, there is an introduction that expounds the problems which stimulated the 

development of this product. This section includes an explanation of the background of the 

problem and the purpose of developing this piece of furniture. It is provided information 

about the company with which has been worked throughout the project. Furthermore, a 

market research of similar products is included; as well as, the results and conclusions 

extracted of a survey conducted. All these studies are necessary to define the requirement 

list. 

After the introduction, the concept generation phase starts, where the methods employed to 

generate ideas are described. The results of using those methods are explained, and the 

respective sketches are also shown there. The concept selection stage comes after the 

concept generation. The methods used throughout this process are described and also the 

results obtained. This chapter will define the final design of the product. 

Once the concept selection is finished, the final product is detailed in the results chapter. 

Materials, the prototype, parts, features, the function of each piece, costs, and the 

manufacturing process are described to show the feasibility of the product. 
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The last chapter is a discussion of the final result. It is both an objective and subjective 

perspective of the product. On one hand, it explains what outcomes could be solved in a 

better way, and if there is any issue without being solved. On the other hand, the personal 

opinions of the developers about the product originated are shown. 
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2. PREVIOUS STUDIES 

In this chapter, some previous studies are described, which have been made in order to 

define the requirements for this product. 

2.1 LITERATURE REVIEW 

In relation with the theme of solutions for small living places and the arguments of using 

this sort of flats, information has been found from different sources described below: 

“Making room: New models for housing New Yorkers” is an exposition organized by the 

Citizens Housing & Planning Council (CHPC) in cooperation with the Architectural 

League of New York. It is placed in the Museum of the City of New York and approaches 

solutions for the new styles of life that urban society are developing culturally, socially and 

economically. It exposes drawings and models of housing that fit the needs of the current 

population of New York, a full-scale prototype of a 325 square feet (about 30 m
2
) studio-

flat designed by Pierluigi Colombo is included, as well. Some of the best conceptions of 

small flats belonging to the Bloomberg administration’s pilot competition are presented, 

plus others representative cases of this sort of flat developed all over the world 

(International Furnishings & Design Association, 2010; CHPC New York, 2013; Pierluigi 

Colombo architect, 2013). 

The situation of the New York citizens was explained by Sarah Watson, Deputy Director 

of Citizens Housing & Planning Council, during an interview carried out by Weishaar, a 

journalist of ULI New York (2013), in which she declared that the permanent growing 

population originates a problem of space to live because of the limited land; moreover, 

almost half of the people are single, which involves an increase of use of small flats and 

the demand for them. She insisted that the use of micro-units as an alternative among 

others becomes a problem when the number of such micro-units in buildings is restricted, 

and the minimum area of them is set in 400 square feet (about 37.16 m
2
) in many zones of 

the city. Ms Watson also stated that Citizens Housing & Planning Council has some 

projects covering small studios, shared housing and others, which are under construction or 

already built, that aid the problematic situation of lack of space in many cities, not only in 

New York. 

Other examples of small houses or flats that use compact living furniture are The Cube 

Project, a 3x3x3 m for 1-2 people house designed by Dr Mike Page in Edinburgh (the cube 

project, 2009); the Elephant house, a tiny house in Warren, Vermont, designed and built by 

a group of students of the Yestermorrow Design/Build School (Elephant House, 2011); 
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Graham Hill's LifeEdited Apartment, whose interior can be converted in 8 different spaces, 

placed in New York (Lloyd, 2011); 180 square feet (about 16.7 m
2
) flat-loft designed by 

Seggerman (Tim Seggerman, 2012); 100 m
3
 flat designed by MYCC in Madrid (Mycc 

mycc, 2012); Manhattan Micro-Loft of 425 square feet in New York (Specht Harpman 

Architects + Scott Specht, 2013); and barcode_room, a Japanese design by studio01 

(Knezo, 2012). 

The magazine “Dwell, at home in the modern world” has dedicated some issues and 

articles to show the design as well as how to furnish and decorate small houses or flats 

such as in vol. 10, issue 05, “Big ideas for small places” (Dwell, 2013a); vol. 11, issue 05, 

“Cheap and chic: great design for less” (Dwell, 2013b); vol. 12, issue 01, “Smaller & 

smarter: great designs that do more with less” (Dwell, 2013c); vol. 12, issue 04, “Less is 

modern: Affordable Style from Bozeman to Bratislava” (Dwell, 2013d); vol. 13, issue 01, 

“Small World: Living Large in 235, 900, or 2,000 Square Feet” (Dwell, 2013e) among 

others. 

According to some articles found in Facilisimo.com, a Spanish company that only works 

through internet, whose scope of action contains all home areas (Facilisimo Interactive 

S.L., 2012?), the characteristics of the furniture in small places should follow some rules 

for not living in an overwhelming space. Esther Ruiz (2011) writes in “10 ideas para una 

casa pequeña”, “10 ideas for a small house” in English, that an aid is to use minimalism 

aesthetic in the furniture, and the combination of clear colours on both the furniture and the 

walls. She declares that it is very useful to integrate rooms with different functions in only 

one space, as the kitchen and the living room. About furniture, she suggests that it is 

necessary to keep in mind pieces of furniture with double functionality and that to make a 

good use of the space, it is better if they are modular.  

In another article written by the editing of Facilisimo.com (2010), it is explained that 

houses in the past were built to lodge specific things in pre-established rooms; currently, 

that concept has changed and functions in rooms are mixed especially at present, which 

means that the most required spaces are clear and open where polyvalent pieces of 

furniture are the key, as a folding table, which can be used to eat or to work on it. It is also 

stated that a good planning of the distribution of the room helps to transmit the feeling of 

spaciousness. 

Esther Ruiz (2010) declares in her article “Orden en el salon”, “Order in the living room” 

in English, that to make the best of the main asset of the living room, it is essential a good 

order in it. Bookshelves aid to achieve that order at the same time that they provide a 

storage space; furthermore, they exist in a large assortment. A tailor-made bookshelf will 
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be well suited to remaining spaces between structural elements or corners. Modular 

bookcases allow creating custom compositions and making divisions in the room without 

the help of other elements. 

Concerning to the storage, the living room is the main area of a home where the storage 

should be a good design that is in harmony with the rest of the environment; however, the 

living room furniture has not to be expensive. The way the storage space is designed is 

important so this will affect the atmosphere created for the living room. The manner in 

which the storage is distributed is a key part of the environment of the room, for the reason 

that when an activity is finished, it is necessary to let space for the following ones. Since 

everybody has disorganized spaces, some stored things may be hidden, so that it is better 

having them out of sight.  When a room is meant for multiples activities, it does not matter 

if the space provided is large or small; the most important is to have an imaginative and 

efficient distribution of the space. When making a distribution of the storage space, small 

and large spaces are necessary in order to organize objects by size and to create a more 

orderly view if objects are displayed (Parikh, 1995).  

In addition, some measurements must be taken into account if the cupboards that will be 

designed contain cookware. The normal size of large dishes is 24 centimetres and for small 

ones is 18 centimetres, so the inner space of storage in the cabinet must contain a circle of 

24 centimetres. The most considerable factor when designing the cupboard is the height of 

the top shelf that must be equal to or less than 180 centimetres (Neufert, 1995). 

Regarding to the world of compact furniture, the Italian company Clei (2013) has 

developed a set of furniture based on that principle. Clei was originated in 1962, in Brianza 

(Italy) and their designs have always been targeted in versatility, modulation and 

integration in space. They create solutions in reduced spaces combining pieces of furniture 

and applying technological knowledge; this means to transform them into other furniture 

elements but without compromising aesthetic content, the functionality or the features. The 

majority of the designs use a tilting bed as the base of the transformation; the bed is usually 

integrated in a vertical case, but it is more or less hidden by a sofa that will stay in front of 

the bed while folded and under the bed when unfolded. Furthermore, there is a shelving 

element enclosed to the bed. When the bed is folded it acts as a shelf; however, meanwhile 

the bed is unfolded it is both a self (but on the floor) and the support of the foot of the bed.  

The elements placed on that shelving element are not needed to remove during the 

unfolding movement. The sofa also acts as storage space underneath the seat. Other type of 

compact furniture offered by this company is a sofa that can be easily transformed in a 

bunk bed with a ladder incorporated or a wall that in one side is a vertical bed that needs to 

be unfolded to be used, and in the other side is a book case with doors. This last design can 
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be used thank to a rotation movement. Moreover, there is furniture offered by this 

company for children, covering all areas of the design of compact furniture. These are 

examples of what is done in the compact furniture area. 

Michael Guerra, “design engineer and sustainability consultant” (Permanent Publications, 

2012a), in his book “Compact Living: how to design small interior space” shows how to 

live in a small place learning that less is more applied to clutter is possible. There are 

examples and solutions in the book of how to design your own house to suit everything 

that you need to live happy with yourself and the people that live with you. The book is 

based on the style of life that currently exists in the United Kingdom (Permanent 

Publications, 2012b).  

Doyle-Frisch (1998) described workspaces inside homes; she said that to have a workshop 

or studio belonged to dwelling has been something common for a long time. Nevertheless, 

it was in the industrial revolution when society changed its economical patterns and 

working spaces were concentrated in industrial areas. These practices became again more 

and more usual, both to work from home for a company and to have your own business. 

Doyle-Frisch affirmed that this was due to few reasons: the great amount of home 

computers and the extended use of Internet that made easier to work at home. Additionally, 

the economic and environmental factors were involved, because the transport was not 

necessary; therefore, time was saved. Some people chose that lifestyle because of the 

quality of life offered or because they did not have enough money to rent spaces to work. 

To create a pleasant workspace according to the different tasks, good furniture is essential. 

This provides different spaces for tools and creates an enjoyable atmosphere. 

2.2 MARKET RESEARCH 

A market research was performed through the Internet. The requirements needed for the 

cabinet were applied in order in find similar products already on the market. The obtained 

information was processed and divided into two groups according to their functions. The 

first group contains pieces of furniture with functional characteristics such as to have space 

for storing and to include a table; these characteristics must also be integrated in the design 

of the cabinet. The second group contains pieces of furniture without these functional 

characteristics, but they provide interesting ideas for the process of design.  
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2.1.1 FIRST GROUP: PIECES OF FURNITURE WITH TABLE AND SPACE 

TO STORE 

1. Pieces of furniture that can change their position: some pieces have moving parts 

(see figures 2.1 and 2.2) and other pieces have loose elements that can be taken and 

brought to other parts of the room (see figures 2.3 – 2.6) 

 

2. Pieces of furniture that are novel in the field of furniture design (see figures 2.7-

2.9) 

3. Ordinary pieces of furniture. This sort of pieces is the most common in the market 

(see figures 2.10 and 2.16) 

 

 
 

Figure 2.1: moving / extensible parts. 

Company: Ikea; title: Gustav Table 

(http://www.apartmenttherapy.com)  

 

Figure 2.2: moving parts. Company: A2; 

title: Hidden/laptop table 

(http://www.a2designers.se) 

 

 

   

Figure 2.3: Moving/adaptable parts. Author: Claudio Sibille; title: Ludovico 

(http://www.claudiosibille.com)   

  

http://www.apartmenttherapy.com/dc/tables-desks/gustav-laptop-table-from-ikea-064349
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Figure 2.4: Moving/adaptable parts. 

Author: Oral Reynolds; title: As if from 

nowhere… (http://www.orlareynolds.com). 

More pictures of this design are in 

appendix 1, figure 1 

 

Figure 2.5: Moving/adaptable parts. 

Company: Aws Designteam; title: ‘Stack’ 

(http://members.chello.at/awsdesign) 

  

Figure 2.6: Moving/adaptable parts. 

Author: Sakura Adachi; title: TRICK - 

Bookcase= Table + Chairs 

(http://www.sakurah.net). More pictures of 

this design are in appendix 1, figure 2 

Figure 2.7: Novelty; non-modifiable 

furniture. Company: MisoSoupDesign; 

title: K Workstation 

(http://www.misosoupdesign.com) 

 

 

Figure 2.8: Ordinary furniture; storage parts that are hidden and moving parts. Company: 

Crate and barrel; title: Convertible compact desk (http://www.apartmenttherapy.com) 

  

http://blog.comfree.com/2012/01/12/furniture-that-reduces-clutter/011212-clutter-saving-furniture-2/
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Figure 2.9: Ordinary furniture; Extending 

parts. Company: Spaceman, the joy of 

space; title: Deskappear desk 

(http://www.spacemanstore.com) 

 

Figure 2.10: Ordinary furniture; non-

modifiable furniture. Company: Danish 

Modern; title: High Style Danish Modern 

Hutch (http://danishmodernla.com ) 

  

Figure 2.11: Ordinary furniture; non-

modifiable furniture. Company: Home 

Furnishings; title: Bristol Computer Desk 

with Hutch 

(http://www.gottagetacover.com) 

Figure 2.12: Ordinary furniture; non-

modifiable furniture. Company: Ameriwood 

Industries TM; title: Mainstays L-Shaped 

Desk with Hutch 

(http://www.popscreen.com) 

  

Figure 2.13: Ordinary furniture; non-

modifiable furniture. Company: Bernhardt 

Design; title: a.k.a. collection: Flip-Up 

Overhead, Peninsula Top with T-Base 

(http://bernhardtdesign.com) 

 

Figure 2.14: Ordinary furniture; non-

modifiable furniture. Company: Hunter 

Office Furniture; title: Avenue Series 

Modern U shape Desk 

(http://www.hunterofficeus.com) 

 

http://cdn.shopify.com/s/files/1/0118/7372/products/Space_saving_desk_Deskappear_grande.jpg?165
http://cdn.shopify.com/s/files/1/0118/7372/products/Space_saving_desk_Deskappear_grande.jpg?165
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Figure 2.15: Ordinary furniture; non-

modifiable furniture. Company: Bush 

Furniture Online; title: Quantum Modern 

Cherry L-Shaped Desk & Bookcase 

(http://www.bush-furniture-online.com) 

Figure 2.16: Ordinary furniture; non-

modifiable furniture. Company: Mayline 

group; title: Corsica Quarter Round 

casegood (https://picasaweb.google.com) 

 

2.1.2 SECOND GROUP: PIECES OF FURNITURE THAT GIVE IDEAS FOR 

THE PROCESS OF DESIGN 

The following pieces of furniture give some ideas, but they do not have all the functional 

features that the design of the cabinet must have.  

1. Pieces of furniture with small tables that can be converted into larger tables (see 

figure 2.17) 

2. Pieces of furniture with two positions. Some of them are composed of small 

elements, which are fitted in the interior of the cabinet. They can be extended, 

rotated or divided into small parts, becoming different elements (chairs, tables…) 

(see figures 2.18–2.21) 

3. Pieces of furniture with double function: 

a. Pieces of furniture with storage capacity and a bed for children (see figure 

2.22) 

b. Pieces of furniture thought for reduced flats (see figure 2.23) 

c. Pieces of furniture with capacity for rest and storage (see figures 2.24 and 

2.25) 

d. Pieces of furniture with storage capacity and environment division (see 

figure 2.26) 

http://www.furniturehomedesign.com/bookcases/quarter-round-bookcase/
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4. Piece of furniture that only have the function of storage with a creative shape: 

a. Modular modifiable furniture (see figure 2.27) 

b. No-modifiable furniture (see figures 2.7 and 2.10 – 2.16)  

 

Figure 2.17: Small tables that becomes larger. Company: MIA HOME CORNER; title: 

Consola mesa extensible (http://www.miahomecorner.com) 

  

Figure 2.18: Piece of furniture composed of small elements. Unknown author; title: Cube 

Style (http://www.treehugger.com) 

 
 

Figure 2.19: Piece of furniture composed of 

small elements. Author: Naho Matsuno; 

title: Cube 6 (http://www.dezeen.com). 

More pictures of this design are in 

appendix 1, figure 3 

Figure 2.20: Piece of furniture that is fitted 

and has two positions. Author: Michael 

Hilgers; title: The Flatmate desk 

(http://www.theworldsbestever.com) 

http://www.google.se/url?sa=i&source=images&cd=&cad=rja&docid=zOXnDpe3GUqkFM&tbnid=vTOn3rUIqH4GmM:&ved=0CAgQjRwwADhW&url=http://ideahomedesign.blogspot.com/2011/12/furniture-flatmate-compact-size-desk.html&ei=qUUnUcHuNMnesgaPpICwAQ&psig=AFQjCNHPxnAyLnTbjB7iwBP8KIEvLTQs0Q&ust=1361614633913449
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Figure 2.21: Piece of furniture that is fitted 

and has two positions. Company: The 

original scrap box; title: The sewing Box 

(http://www.theoriginalscrapbox.com) 

 

Figure 2.22: Piece of furniture with storage 

capacity and bed for children. Autor: 

Cabrio In; no title 

(http://www.resourcefurniture.com). More 

pictures of this design are in appendix 1, 

figure 4 

 

 

Figure 2.23: Pieces of furniture for reduced flats. Company: Resource furniture; title: 

Poppi Theatre (http://www.resourcefurniture.com) 

 
 

Figure 2.24: Piece of furniture with 

capacity for rest and storage. Author: 

Sakura Adachi; title: Cave 

(http://www.sakurah.net) 

Figure 2.25: Piece of furniture with 

capacity for rest and storage. Author: 

Sakura Adachi; title: Modern Sole 

Bookshelves (http://www.sakurah.net) 

http://www.theoriginalscrapbox.com/media/catalog/product/cache/1/image/9df78eab33525d08d6e5fb8d27136e95/s/e/sewingboxblackcombo_2.jpg
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Figure 2.26: Piece with storage capacity 

and environment division. Company: 

Opulent items. Home of unusual luxury; TV 

Room Divider 

(http://www.opulentitems.com) 

Figure 2.27: Modifiable modular furniture. 

Company: Opulent items. Home of unusual 

luxury; title: Tetrad Shelves 

(http://www.opulentitems.com) 

 

Conclusions 

Different types of furniture for the living room can be found on the market. Some of them 

have the feature of being modifiable and can change their aspect in function of the user 

needs. A defining characteristic for some of them is that some elements can be hidden into 

the cabinet so the function of them cannot be seen. 

- Pieces of furniture whose functions can be easily seen. 

o These pieces of furniture have shelves and/or a table that can change 

their position according to the design: they can be aligned with the 

cabinet in a U-shape or an L-shape. There are various sizes depending 

on user need. 

- Pieces of furniture whose functions cannot be easily seen. 

o These pieces of furniture could be any type of furniture. They can be 

opened, and then different functions of the furniture can be displayed. 

These two groups of furniture described above have pieces with a classic/provencal style 

or a modern one. The pieces of furniture of the first group are more widespread in the 

market than the pieces of the second group. 

http://interiores.com/divisor-de-espacios-reversible/divisor-de-espacios-reversible-opulent-items/
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There is another group of furniture whose features are not being pursued in this project; 

however, they have others that may be interesting and useful to inspire finding a solution. 

- Moving and/or adaptable parts (see figures 2.2, 2.4-2.6, 2.28-2.35) 

- Extending  parts (see figures 2.9, 2.36 and 2.37) 

- Storage parts that are hidden (see figures 2.8 and 2.29- 2.32) 

- Play with the internal forms inside the cabinet (see figures 2.38 and 2.39) 

- Play with the position of the modules inside the cabinet (see figures 2.40 and 

2.42) 

The use of the compact furniture is highly employed in pieces of furniture that are 

designed for children/youth rooms. The target audience for this design does not contain 

children, but a couple of examples have been introduced as they are also a type of compact 

furniture (see figures 2.21 and 2.42). Within the examples, it is shown a design thought for 

living rooms, but it contains a bed. This design is thought for the same target audience this 

project has, so it has been useful in the study of characteristics. 

 

 

Figure 2.28: Moving parts. Company: Resource furniture; title: LGM Tavolo 

(http://www.resourcefurniture.com) 
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Figure 2.29: Storage parts that are hidden 

and moving parts. Company: team 7; title: 

Measurable workstation desk for small size 

home (http://vithouse.com) 

 

Figure 2.30: Storage parts that are hidden 

and moving parts. Company: Crate and 

Barrel; title: Incognito Ebony Compact 

Office (http://www.crateandbarrel.com) 

More pictures of this design are in 

appendix 1, figure 5 

 
 

Figure 2.31: Storage parts that are hidden 

and moving parts. Company: Crate and 

Barrel; title: Oak Park Compact Office 

(http://www.gentlemansgadgets.com) 

 

Figure 2.32: Storage parts that are hidden 

and moving parts. Company: Team 7; title: 

Opus 1 Sekretär (http://www.team7.at) 

 
 

Figure 2.33: moving parts. Author: John 

Lewis; title: Wimbledon Space Saving Desk 

(http://www.johnlewis.com) 

Figure 2.34: Moving parts. Company: 

Opulent items. Home of unusual luxury; 

title: Modern Portrait Table 

(http://www.opulentitems.com) 

  

http://johnlewis.scene7.com/is/image/JohnLewis/230511008?
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Figure 2.35: Small tables that becomes 

larger and moving parts. Company: Tna 

design studio; title: Table=Chest: 

(http://www.tnadesignstudio.co.uk 

Figure 2.36: Extending parts. Unknown 

author; Title: Space Saving Mobile 

Dining Table At Home Decoration 

(http://davinong.com) 

 

 

Figure 2.37: Small tables that become larger and extending parts. Company: Resource 

furniture; title: Goliath Glass (http://www.resourcefurniture.com). More pictures of this 

design are in appendix 1, figure 6 

 

 

Figure 2.38: Play with the internal forms inside the cabinet. Company: Amo Lisboa 

Design; title: T@tris Furniture (http://www.amolisboadesign.com) 
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Figure 2.39: Play with the internal forms inside the cabinet. Author: Rolands Landsbergs; 

title: Boxetti (http://www.boxetti.com/en/#home). More pictures of this design are in 

appendix 1, figure 7 

 

Figure 2.40: Play with the position of the modules inside the cabinet. Company: 

Matroshka Furniture AB; title: Living room, dining room, bedroom & Study – in one item 

of furniture, measuring 15m
2
 (http://www.matroshkafurniture.com). More pictures of this 

design are in appendix 1, figure 8 

  

Figure 2.41: Play with the position of the 

modules inside the cabinet. Author: Danny 

Kuo; title: Stepladder drawers 

(http://www.dannykuo.com) 

Figure 2.42: Piece of furniture with storage 

capacity and bed for children. Company: 

Decorae outlet; title: Compacto cama y 

mesa de estudio (“Bed and desk compact”) 

(http://www.decorae.com) 

 

  

http://blog.comfree.com/2012/01/12/furniture-that-reduces-clutter/011212-clutter-saving-furniture-3/
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2.3 ERGONOMICS 

An ergonomic study was accomplished in order to obtain information and use it as 

reference in the design process. 

When making a product, it is very important to take into consideration dimensions 

concerning to the target human group for which the product is meant. It will vary 

depending on the country where this product will be sold because for each country, the 

anthropometric statistics are different. Also, it is necessary to use a wide range of 

population; thereby, the design will be available to more people. Certain anthropometric 

measurements variables have been set by the International Standard Organization; the list 

is published (International Standard, 1996) and should be used in ergonomics studies 

(Bridger, 2009).  

In this case, the piece of furniture will be used when working in the table, moving different 

parts, taking some objects from the cupboard or changing the position of the modules. 

These movements are not often repeated over time, so the requirements to take into 

account concerning to the ergonomics are not too much. Other important data were 

obtained in this study: the height from the top of the leg to the ground, the maximum 

height that a person can reach when stretching his arm and the hip breadth. 

Two different systems to obtain the information have been used: PeopleSize, an ergonomic 

research software and DINED (TUDelf, 2012) an anthropometric database online; in both, 

it is possible to make a statistic management introducing the required information as the 

target population, the age or the percentile to customize and make more accurate the study. 

To obtain a more accurate result, a population consisting of people from Europe has been 

selected. In this case, it has been used Dutch people who are on average the tallest people 

of Europe (wiseGeek, 2013) combined with Portuguese/French/Spanish people who have 

the lowest height. 

Two percentiles have been used, 1 and 99, for the purpose of obtaining the greatest amount 

of the population in both cases: data 1 and data 2. A high percentile is chosen when a 

minimum dimension is needed; on the contrary, a low percentile is chosen when it will be 

designed something with the maximum dimension (Bridger, 2009). 
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Datum 1: The height from the top of the leg to the ground 

This datum is not complete in any of the two sources of information, so the way to obtain it 

is dividing into two different data: thigh clearance and lower leg length. These measures 

are ISO Standards:  

Lower Leg Length (popliteal height): “Vertical distance from the foot-rest surface to the 

lower surface of the thigh immediately behind the knee, bent at right angles” (International 

Standard, 1996) 

Thigh clearance: “Vertical distance from the sitting surface to the highest point on the 

thigh.” (International Standard, 1996). 

To obtain thigh clearance measure, PeopleSize was used. Figure 2.43 shows that for 1
st
 

percentile, the number is 111millimetres, and for 99
th

 percentile, it is 180 millimetres. 

 

Figure 2.43: Thigh clearance 

Lower leg length was obtained using DINED webpage, figure 2.44 shows that for 1
st
 

percentile the result is 337 millimetres, and for 99
th

 percentile is 518 millimetres. 
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Figure 2.44: Lower leg length 

Finally, in order to obtain the searched data, the two amounts obtained were added into 

one, and the result is: 

For 1
st
 percentile: 111mm + 337mm = 448mm 

For 99
th

 percentile: 118mm + 518mm = 636mm. 

These data are useful to know what the minimum height that the bottom of the table must 

have. In this case, the most important is the 99
th

 percentile because it means that the largest 

people can use the table without the problem of the knees touching the bottom of the table. 

Datum 2: The maximum height that a person can reaches when stretching his arm 

These data were obtained with PeopleSize using vertical grip reach standing (International 

Standard, 1996). 
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Figure 2.45: Vertical grip reach 

The result obtained in 1
st
 percentile is 1757 millimetres and for 99

th
 percentile is 2273 

millimetres (see figure 2.45). 

In this case, the datum taken into account for the design was 1
st
 percentile, which is 

referred to the smallest people. So in the case that in the final design has a type of handle 

with a significant height, this measure will be taken into consideration.  

Datum 3: Hip breadth 

This data was also obtained with PeopleSize using Hip Breadth, sitting (International 

Standard, 1996). 

Hip breadth: “Breadth of the body measured across the widest portion of the hips” 

(International Standard, 1996). 

 

Figure 2.46: Hip Breadth 



University of Skövde, School of Technology and Society 

 

24 

María del Pilar Sánchez Pena, Natalia Ramírez Martínez 

Hip Breadth 50
th

 percentile = 376mm. 

The result is taken in 50
th

 percentile (see figure 2.46) because it indicates that a higher 

percentage of the population has this measure. This measurement will be used designing 

the table, providing enough space between the table’s legs. 

Those three data will be shown in the requirement table and also are consistent to those 

mentioned above in the literature review and given by Neufert (1.995). 

2.4 SURVEY 

The aim of carrying out a survey was to obtain information about what interests people in 

relation to this theme. The three main issues to collect were what kind of flats people live 

in, how people like the furniture in their flats, and their knowledge of this type of furniture. 

The questions of the survey are available in appendix 2. 

It was important to take into consideration the sort of people to survey. The people who 

were thought to use this product will not have the style of life that already established 

people have, such as married people with the will of raising a family. The people who will 

use this piece of furniture are probably nomad-like; they will not stay in the same place for 

a long time. They probably live in flats with reduced spaces for short periods of time, 

because of the low price of them, and then go away to another place (Buchholz & Crane, 

2000). Therefore, the estimated ages of the people to be surveyed will be between 22 and 

35 years. Moreover, the nationality of the target people to complete the survey will be 

diverse as the product will be developed to be internationally distributed. 

The survey was answered by 86 people. It was conducted through facebook in a private 

event. People needed to be invited by the creator of the event to have access to the survey 

to fill it in; thus, the characteristics of the respondent were selected expressly to fulfil the 

characteristics of the user of the cabinet, such as age. Data are fully collected in appendix 

2; still, the most relevant information is commented below: 

The survey was carried out to reveal information about the people’s style of life. Table 2.1 

shows the results organized with three variables: the number of rooms in each flat, in the 

first column; the number of flats with that number of rooms, in the second column; and the 

number of multipurpose rooms in each flat, in the last columns.  
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Table 2.1: Information about the rooms of flats 

Rooms per flat Number of flats 
Number of multipurpose rooms 

0 1 2 3 4 5 

1 13 1 12 0 0 0 0 

2 1 0 1 0 0 0 0 

3 15 1 8 4 2 0 0 

4 12 0 8 1 1 2 0 

5 18 0 6 6 5 1 0 

6 12 0 3 5 1 0 3 

7 6 0 1 1 2 2 0 

8 3 0 0 1 1 1 0 

9 2 0 0 0 1 1 0 

10 1 0 0 1 0 0 0 

 

To compare and understand these data graphically, it was created a three-entry chart (see 

figure 2.47). The x-axis indicates the number of flats, the y-axis indicates the number of 

multipurpose rooms in each flat, and the colours designate the number of rooms that the 

selected flat has. The number inside of each coloured rectangle indicates the number of 

flats with the selected features, and this facilitates the counting process.  

 

Figure 2.47: The Relationship between the number of multipurpose rooms and the type of 

flats. 
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If one looks at this chart, it is easy to recognize that the most common situation is to live in 

a flat with only one multipurpose room. In most of the cases, the reason is that the flat has 

only one room. It should not be forgotten that the number of multipurpose rooms are 

closely related to the size of the flat. If it has more rooms, the probability of having more 

multipurpose rooms is higher, and consequently, the piece of furniture will be meaningless. 

That this type of furniture is very practical was thought by 85.35 per cent of the 

respondents. The table/desk was selected as one feature by 62 people, becoming one of the 

most important parts of the product. Others features favoured by the majority of people 

were as follows in order of more selected: drawers, shelves, space for keeping work 

documents, space for keeping the laptop, and mobile parts. A modern style with simple 

lines was preferred by 89.53 per cent of the respondents. There was also a tendency to 

choose wood as material. A 72.42 per cent of the people did not know about the existence 

of compact and multifunctional pieces of furniture apart from the ones for children.  

The results of the survey reveal that there might be a need in the market that the cabinet 

will supply; as compact furniture has become a need in daily life, its market is not 

widespread, and more than half of respondents wanted to have mobile parts in it. 

Consequently, the type of furniture to develop will be very useful, always depending on the 

final product developed. 

2.5 STUDY VISIT 

A study visit was accomplished to know the company with whom this project was going to 

be performed. In that gathering, it was possible to visit the installations of the company. 

There, the materials that are usually worked were recognized, in addition to the operational 

modes to treat them.  

The main material worked is wood; however, there are others such as Corian®. The 

utilization of just those two materials is not an inconvenience; since TreeFrun AB 

cooperates with other companies, they can elaborate products made of others materials as 

steel together. Regarding the work with wood, there is processing machinery which is 

programmed to make holes for screws at distances which are multiple of 32 mm in slats of 

wood or boards. 

2.6 FINAL REQUIREMENTS 

After some previous studies, information and data were gathered to set the final 

requirements. From the beginning, some characteristics and conditions that the cabinet 

must have been clear: it must be for a multifunctional living room, it has to have storage 
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capacity, to be modifiable, etc. Following these characteristics, the market research was 

conducted in order to get more ideas from what was already in the market. Among the 

results, many ideas were selected and organized in function of the aesthetic appearance and 

the functional usage of how the final design could be. Some of them were rejected because 

they did not follow the line of what was being sought, for instance: non-modifiable 

furniture, beds, furniture with space to rest or for environment division. 

The survey was important to know the preferences of the target market and also to receive 

direct suggestions from the respondents concerning to the materials and the design. Some 

of them were useful and were taken into account for the design, but others were refused 

because they were out of the main idea, for example lights in the cabinet, a bed for guests, 

power outlets, chairs, etc. 

The literature review was conducted following several topics: tiny houses, compact living 

furniture, living room decoration, etc. It has given an overview from other designs already 

made concerning to small houses and compact living furniture. The information obtained 

has been diverse, from the aesthetic part to the needed minimum measures. 

Making a study visit was important to know how the company works and also to have the 

opportunity to test the materials and see the manufacturing processes the company uses; 

the materials for the cabinet have been chosen within the range of options offered by the 

company. From there, some required dimensions were seated, such as the distance between 

boards, the thickness of the boards and the total size of the piece of furniture.  

With the ergonomic study, some basic measures to design the cabinet were obtained in 

order to make a product suitable for the great majority. These measurements will be 

considered in the process of design, and they appear in the requirements table (see table 

2.2). So that, the required measures for the cabinet were obtained from the ergonomic 

study, the study visit and the literature review. 

Finally, to set the final requirements, three methods have been carried out. One called 

“Objectives tree”, which aids to establish the product purposes. Initially, the objectives 

were slightly stated with the previous information and the wishes of the designers; 

therefore, it was necessary to specify what those objectives meant and if they had different 

meanings, writing them all in a list. The next step was to order them into sets according to 

their priority, obtaining a list with objectives and sub-objectives. The last step was to draw 

a diagrammatic tree of objectives, showing the interconnections and relationships between 

them (Cross, 2008). The diagram is shown in appendix 3, figure 1. 
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The second method used was “Set ideal and marginally acceptable target values”. Ulrich 

and Eppinger (2011) claim that after gathering all the information, it is translated into 

numbers and units so it can be directly applied to the design; moreover, to give some 

freedom in the design stage and not to be so restrictive, it is established an ideal value and 

a marginally acceptable one of either requirement. The ideal value represents the best 

degree the requirement can reach whereas the marginally acceptable value sets a 

reasonable measure with which the design can meet its goal properly, but it also can be 

improved.  

The results of this second method were completed with a part of another method of Cross 

(2008), which purpose is the same, to list the requirements quantitatively. This method is 

called “The performance specification method”. The interesting part of it is the sorting of 

the requirements into two groups, demanded or wished. The attributes are demanded when 

they are needed in the product, and they are wished when they are a desire of the customer 

or designer but not needed at all. The results are listed in table 2.2, in which wished and 

demanded requirements are substituted for desired and necessary requirements 

respectively.  

Also, a series of requirements were established along with the company. These 

requirements are referred to the main dimensions of the piece of furniture and the size of 

the boards mainly.  
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Table 2.2: Final requirements 

Desired (D) / 

Necessary (N) 

Requirement Marginal acceptable value Ideal value 

N Working space table 

1000 mm length 1200 mm 

600 mm width 750 mm 

720 mm height 750 mm 

1000N strength 1200 N 

D Table measures 

636 mm from the ground to the 

lowest part of the table 

700mm 

376mm space between the legs 900mm 

D Mobile table Kept inside the cabinet 
Kept inside 

and hidden 

D Dimension of boards Multiple of 32 units 
Multiple of 

32 units 

D Customizable 

2 modules 15 modules 

2 mobile parts 
10 mobile 

parts 

N Total size 

2000 mm length 1500 mm  

2000 mm height 2000 mm  

350 mm width 400 mm  

D Easy to clean 
0º or 90º surfaces 0º or 90º  

100 mm width (free space) 150 mm 

N 
Safety moving mobile 

parts (free space) 

30 mm width 40 mm 

30 mm height 40 mm 

D 
Maximum height of a 

hypothetical handle 
1757 mm 1800 mm 
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3. CONCEPT GENERATION AND SELECTION 

This chapter details every method followed to organize the generation of concepts. Many 

methods have been used to find an appropriate design, and this process has been long; 

therefore, it has been divided into four stages. In every stage, the procedure consists in just 

originate ideas; however, when the number of designs are considerably, the concept 

selection phase starts, and it is executed in parallel with the concept generation since then.  

The designs selected in every stage are explained briefly at the end of every stage. 

3.1 FIRST STAGE 

This stage was where the first concepts were generated. It was important to have a clear 

idea of the requirements for the design described previously, and some references taken 

from the market research, so the first ideas were created easier. Thus, bench marking was 

used first, as a study of what already exists in the market; and brain writing and random 

input after, since they are creative methods. An easy selection was made at the end of this 

stage, and later the results are shown. 

3.1.1 CHECK LIST 

The check list consists in writing an enumeration of the things that are necessary to do, so 

it is not necessary to retain them in the memory. By this way, the items are easier to 

remember, and important things are not forgotten. After achieving each item, it can be 

marked as done, reducing the number of tasks to do (Cross, 2008). This method was 

conducted as a guide to follow. 

3.1.2 BENCH MARKING 

Ulrich and Eppinger (2011, p.107) define benchmarking as “the study of existing products 

with functionality similar to that of the product under development”, in the context of the 

concept generation. Benchmarking inspires the developer to find alternatives to solve 

general or concrete problems. 

Before performing this method, a market research was accomplished in order to have a 

good knowledge about what products were similar to a cabinet in the market. That 

knowledge helps to avoid unintentional copying and have ideas as a base for this method. 

The market research is in section 1.6. 
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3.1.3 BRAIN WRITING 

Brain writing is a creative method to generate a great number of ideas. It is based on the 

method brain storming. Brain storming consists in individually thinking solutions to a 

problem for a few minutes and to write each one down on different papers     no matter how 

unpredictable they are; then, an idea is read aloud and the other members of the group 

think about it, about how to improve it or to combine it with their own ideas. Those new 

ideas are written again on a paper. This process is repeated until no more new ideas are 

generated. It is very important not to criticize the others’ ideas as that would decrease the 

creative stimulus (Cross, 2008). 

The difference between brain writing and brain storming is that in the first one, instead of 

writing words and reading them to the others, one draws the ideas and then shows the 

drawings to the rest of the group to generate more ideas. It takes more time than brain 

writing; on the other hand, in the design of a new product, an explanation with words 

supported by drawings is much more useful and easy to understand. 

3.1.4 RANDOM INPUT 

This creative method is based on the thoughts that come into the developer’s mind 

suggested by arbitrary data (Cross, 2008).  

In this case, data came from an English dictionary. The procedure was as follows: to say 

the number of a page and the number of a line, look for the word, and individually draw 

what emerges in the developers’ mind. After being inspired by each word, the drawings are 

explained and improved whether possible. 

3.1.5 EASY SELECTION 

This concept selection method consists in just to differentiate the best ideas of a set without 

spending much time analysing them. The criterion of this selection is the sketches to cover 

the highest number of requirements. The more requirements meet each of them, more 

punctuation they obtain. To manage it, all sketches need to be put visible on a table; then 

either group member individually takes each sketch and writes a mark from 0 to 2 on it, 

with an interval of 0.5 points, being the minimum mark 0 and the maximum 2. While 

writing the punctuation, other important features of the draft are written on them by each 

member of the group to highlight those features. In the end, after adding the marks, the 

sketches were grouped from highest to lowest punctuation. The selected ideas were the 

ones with the best marks; furthermore, all the characteristics were written apart to take 

them into account in the next design time. 
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This method was used before the first meeting with the contact of TreeFurn AB, to decide 

which ideas would be exhibited in the interview. As the ideas were originated in the first 

stage, many of them were not very creative; moreover, the number of the ideas was 

important. Consequently, this method was self-created as a quick manner to eliminate the 

most conservative and standard ideas, and select the most imaginative ones. 

3.1.6 RESULTS 

A substantial amount of ideas was collected after each method; however, in this document 

just will be explained the results after applying the appropriate selection method. 

The sketches generated in this first stage were just concepts with a main idea in it. They 

did have defined neither dimensions, nor materials, nor manners to achieve what they 

proposed. 

 

 

Figure 3.1: Sketch 1 

This idea consists of a 90 degrees turning table which is hidden in the bottom part of the 

piece. It rotates in an axis placed in the right part, inside of furniture, forming an L-shape 
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with the cupboard as shown in the left bottom of the figure 3.1. A little shelf can be moved 

from the cupboard and be placed in another place. The gap left by the shelf allows space 

for the rotation of the table. 

 

Figure 3.2: Sketch 2 

In the figure 3.2, there is a concept that is thought to have open spaces, which can be 

accessed from the front or the side. Several holes are provided in some parts of the cabinet 

for a small S-shape piece to be placed in it. This piece offers more space such a little shelf 

that can be used in different positions. 
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Figure 3.3: Sketch 3 

The main idea for this design, described in figure 3.3, is that a table can be taken and 

moved to another part of the room. The difference with the sketch 1 (see figure 2.1) is that 

the table is not attached to the furniture. Also, the space provided in the bottom part of the 

table is used for storage.  

 

Figure 3.4: Sketches for 4 individual ideas 
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The idea in the top of the figure 3.4 is a drawer that is pulled and used such a desk. At the 

same time, another drawer can be pulled from the side; its level is lower than the table for 

putting food and drinks on it. 

The idea in the left is a way to convert a small table in a larger one. 

The idea in the right is a way to use the space under the desk filled with boxes. At the same 

time, those boxes can be disposed such a shelf: a box on top of another. 

In addition, in the corner of the figure 3.4, it is shown a concept of another type of shelf. 

 

 

Figure 3.5: Sketch 4 

The most important characteristics of the cabinet shown in figure 3.5 are the boxes, the 

sliding lids and the vertical partitions, which are portable from one side to the other of the 

cabinet. The boxes and the vertical partitions make possible the creation of different spaces 

inside the cabinet. The sliding lids make some spaces visible or invisible; all those 
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elements make the cabinet designed by the user. The table is built with extendible rails, so 

it can be folded and unfolded; it is just necessary to put the boards on it to use it as a table. 

The shape of this cabinet is rectangular, such as normal cabinet, but that conventionalism is 

broken by the boxes, which can be moved through the lateral of the cabinet. 

 

Figure 3.6: Sketch 5 

The cabinet showed in figure 3.6 combines visible spaces with covered ones. The aim of it 

is to create different spaces both in size and position. The table follows the system 

explained in the previous sketch (see figure 3.5). It is foldable and unfoldable by rails. 

The shape is based on some modules which are connected to each other. The rectangular 

outer form of the cabinet is broken by these modules, creating new spaces out of the 

cabinet.   
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Figure 3.7: Sketch 6 

The cabinet showed in figure 3.7 combines open spaces, with uncovered and covered 

spaces. The open spaces are on the top to interact more with the environment. As it 

descends towards the bottom, the spaces are covered more and more, except the part of the 

table that allows the light to pass through the cabinet. This free space also makes the 

change from open to covered less intense. The turning table does not have a support; that 

function is transferred to the small shelf in the middle of the cabinet. 
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Figure 3.8: Sketch 7, Cubes 

The three ideas illustrated in figure 3.8 are based in the same concept, cubes. The use of 

cubes permits a configuration of the piece of furniture as the user wants. There are some 

versions of the same cube which combined can create different spaces accessed by 

different directions. The table can be strategically inserted in the design as if it were a 

frame, while it is not in use. 

These designs interact more with the environment, thanks to their three-dimensional and 

accentuated shape. 

3.2 SECOND STAGE 

Concepts generated in the previous stage were good to have a first idea about the cabinet, 

but it was necessary to create more, improving the existing ones. Hence, two methods were 

used in this stage, the first one as a way to refine the existing failures and the second one as 

a method to find new features for the cabinet. Results are shown and described; then, an 

external decision was made by the company. 
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3.2.1 WHY? WHY? WHY? 

When the developer’s mind is blocked, a good source of inspiration is to ask oneself 

several times why; why the solution has to be that one. Designers sometimes do not open 

their mind enough for accepting radical and different alternatives for a problem. Asking 

why forces to think about other ideas and generates new ones. This method can be done 

individually or in group (Cross, 2008). 

This method was used to find solutions to concrete problem. 

3.2.2 USE RELATED STIMULI 

This method is based on using elements to stimulate the generation of new creative ideas to 

solve a specific or general matter. These elements can be pictures, former notions, 

customer needs statements, etc. (Ulrich & Eppinger, 2011). In this case, the related stimuli 

were the ideas obtained first using other methods.  

3.2.3 RESULTS 

The generated sketches were mostly based on those of the first stage, but more developed. 

They were thought to have concrete dimensions, and the functionality in general is more 

realistic. The methods used were the three ones described above and also brain writing. 

 

Figure 3.9: Double T Sketch 
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In figure 3.9, there is a concept of a cabinet that is divided into two parts. The top part is 

shelf composed of three rows. The first and the third row have two mobile boxes that the 

user can change the position and move them to the end of the row. This movement creates 

space inside of the row. The bottom part is a table with the same concept that the sketch 03 

has (see figure 3.3). 

 

Figure 3.10: Puzzle sketch 

This design shown in figure 3.10 is a combination of the sketch 01 (see figure 3.1) and the 

idea of the shelf composed of boxed (which is described in figure 3.4). In this design, 

instead of having a little shelf for books, it has a structure where the boxed placed under 

the table can be located, and they create a new shelf. 

 

Figure 3.11: Long Desk sketch 
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The main idea for the concept in the figure 3.11 is the large desk placed in the centre part 

of the piece of furniture. A mobile board covers the work space. It can change the position 

shifting in the vertical direction, and the inside of the desk is shown. A table turns giving 

extra space to the desk. The side parts of the desk are open so the light can enter easily.  

 

Figure 3.12: Stairs sketch 

This design is called “Stairs” because of its shape in the top left corner. The characteristics 

of this piece of furniture are a desk and a little table that are hidden. They can be scrolled 

such a drawer and used as shown in the right of the figure 3.12. 

 

Figure 3.13: Modules 
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The sketch shown in figure 3.13 is a combination of three horizontals modules. The 

characteristics to highlight are the sliding lids (both with a vertical and a horizontal 

movement) that allow the user to hide or show the content of the inner spaces; the foldable 

table, which is integrated in the lower module; and the arrangement of the covered and 

uncovered spaces, creating a rhythm.  

 

Figure 3.14: Labyrinth 

Figure 3.14 shows a cabinet whose outer shape is in contrast with its inner shapes. It is 

divided inside to create spaces with different sizes. It also has sliding vertical partitions to 

modify these spaces and sliding boards to decide which parts will be hidden. The table is 

made of several thin sticks with a square section and stuck with the other sticks with a 

piece of cloth, which makes the table flexible while introducing it in the cabinet, but stable 

at the same time. This system makes the table to be inside of the cabinet. 
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Figure 3.15: Cubes 

Figure 3.15 shows the concept “Cubes”. The base module is a cube, which is used on its 

own, enlarged or reduced following that modular dimension. Those cubes are combined to 

create a customizable shape by the user. The concept has visible parts and partially or fully 

covered ones. The table is fitted in the cabinet, being integrated therein thank to its 

dimensions based on the ones of the base cube. One of the supports of the table is the right 

side of the cabinet (the two columns of two cubes each) and the other one is integrated in 

the table. 

 

Figure 3.16: Iron table 
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The main feature shown in figure 3.16 is the table, which can be unfolded by rotating it. 

Two surfaces to work on are obtained with that movement. In this concept, there is a 

combination of spaces covered or not and their volume; the part closer to the floor is larger 

than the upper one. The spaces generated outside of the shape of this cabinet can be used, 

as well. 

3.2.4 EXTERNAL DECISION 

The basis of this method is to ask the customer to select the favoured ideas or details 

(Ulrich & Eppinger, 2011).  

The features are always better defined with the aid of the customer; it helps to select the 

design which will be developed. The selected sketches were Modules (see figure 3.13), 

Puzzle (see figure 3.10) and Double T (see figure 3.9). Modules was selected because of its 

division of three horizontal modules and the mobile boards; it is a good particularity since 

one of the desired requirements was a customizable cupboard. Puzzle was chosen by the 

shape of its turning table and the cubes which can become in a shelf. The system of 

expanding the table of Double T is similar to the one in Puzzle; that system was taken into 

account for the future development of the idea.   

3.3 THIRD STAGE 

In this stage, it was close to find a final concept. The three designs selected previously with 

the external decision were used in the succession of the concept generation process. At this 

stage, it was used only one concept generation method and then PNI method was applied to 

evaluate the results. Three new concepts arose; they were very similar each other, with 

only some different features which made them distinct. 

3.3.1 LINKING IDEAS 

This method was self-created. It consists of creating new ideas in order to find new 

solutions for the problems which arose from the old designs. The characteristics that have 

been chosen by the external decision have been combined each other; also, small new 

details were introduced, improving the concepts. 

In this stage, the number of ideas generated was lesser because the concept generation was 

near to the end; thus, all ideas were explained. After the explanation of each version of the 

design, the PNI evaluation method was applied to choose the best features of each one.  
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Results 

These three following sketches have in common some features as they were thought to find 

a final design. These three models are composed of three or four horizontal modules. The 

two upper modules are more or less the same for either design; the bottom module changes 

in function of the solution acquired for the table.  

The upper module will be referred as the module one, the next one, which is the one in the 

middle, will be the module two and the module or modules standing directly on the ground 

will be module three (see figure 3.19) or modules three and four (see figure 3.17 and 3.20). 

Module three will be the one containing the table, which can be kept inside of the cabinet. 

 

Figure 3.17: Cabinet 1 

The sketch in figure 3.17 shows a solution for the partitions in the modules one and two. 

They are composed of sliding boards that can change the position with a horizontal 

movement in the case of the module one and with a vertical movement in the case of the 

module two. They also have cupboards. 

In this sketch, there exist modules three and four. Module three has a turning table with 

one leg with wheels at the end. It was taken into consideration in the design the necessary 

space for the table to turn and go out from the cabinet. That module has also a fixed board 

just above the table to keep the documents which it is working with. The module four 

follows the design of the module three, with the free space in the upper part. Both modules 

three and four have cupboards or drawers at the bottom of them to keep the dust outside. 
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Figure 3.18: Solutions for the table 

In order to enlarge the table, it has been thought two solutions shown in figure 3.18. One 

consists in sliding the top board of the table on the other which is just under it, and to put 

them at the same level. Then, the leg is slid until the middle of both boards, to make the 

table stable (see left side of figure 3.18). The other solution for the table is to disassemble 

the top board and the leg of the table, which are composed of two boards each, turning 

them 180º; then the boards of the leg will support the top boards (see right side of figure 

3.18). 

 

Figure 3.19: Cabinet 2 
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The sketch in the figure 3.19 is composed of three modules. The module three has a 

turning table that is supported in the right side of the cabinet, and the table has a leg in the 

left side. The table has two boards, one of them is fixed, and the other, which is suspended 

by one side, turns to provide more space when the table is being used. The left piece of the 

cabinet provided with wheels is moved in order to support the top board. This piece is also 

used for storage.  

In the middle of the cabinet, there are three pieces with square shape. These pieces can 

change their position and can be placed one above the other to create a new shelf. Also, it 

is possible to use these pieces to carry objects inside. 

 

Figure 3.20: Cabinet 3 

This last sketch in figure 3.20 shows a modification of the module one; it is slightly less 

long. This idea uses again modules three and four, but in this case, they are shorter as there 

is no space above the table to keep items. That fact makes also modules one and two taller 

than the ones in the sketches in figures 3.17 and 3.19. 

The turning table in module three has a round shape in the left side to facilitate turning it; 

also, it has a cylindrical leg to make it stable. Owing to the shape of the table, it is only 

possible to enlarge it sliding the upper top board on the other one to put them at the same 

level. It is a similar solution to the one shown in the left side in figure 3.18, but without 

moving the leg. Finally, it is not reflected in figure 3.20, but it is possible to have a door in 

front of the leg of the table in order to hide it as if it were a cupboard. 
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3.3.2 POSITIVE, NEGATIVE, INTERESTING (PNI) 

As an evaluation method was used PNI. The procedure consists in remarking three types of 

opinions about the concept to evaluate. The opinions are the positive elements of the 

design, the interesting ones and the negative ones, following the order indicated. 

(Hildebolt, 2010). 

Table 3.1: PNI method results 

Concept Positive Negative Interesting 

Figure 3.17 -Space above the table 
-The leg cannot resist the 

weight on the table 

-Solutions for the 

table 

-Sliding boards 

Figure 3.19 

-A mobile shelf that 

can be used to support 

the table. 

 

 

-One side of the table is 

not supported when 

enlarged 

-The table must be moved 

slowly and carefully 

-Mobile pieces added 

in pile 

-Sliding boards 

Figure 3.20 
-The leg supports well 

the weight 

-There is no space above 

the table 

 

-The leg is hidden. 

-Sliding boards 

 

Conclusions of the method 

The positive aspects found in each design must be kept in new designs, the negative 

aspects must be solved or eliminated, and the interesting aspects would be taken into 

account as much as possible.  

3.4 FOURTH STAGE 

The final concept was more or less defined; only some features were missing to decide. 

Linking ideas method was used again in this stage to find a final concept. The results were 

again very similar to each other; however, some details made them different. 
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3.4.1 LINKING IDEAS (2) 

This method is similar to that one called Linking ideas, previously used. This time, new 

ideas were generated taking into consideration positive and interesting aspect of every 

design described in PNI method, combining them and introducing old ideas previously 

originated. This method was self-created. 

As in the last design stage, all sketches are described, and after that, the appropriate 

selection method was applied, which is external decision. 

3.3.3 RESULTS 

All the designs have common characteristics, such as the modules one and two previously 

described (the upper and middle ones), their distribution of spaces, and the use of sliding 

boards on them. There are four modules in each design in order to differentiate the function 

of the table; moreover, there is free space above the table to put the working documents.  

It was included a new idea in the concept, which is the possibility of changing the position 

of the modules one and two from horizontal to vertical, becoming the product more 

customizable. This means that the sliding board and the doors of the cupboard need to be 

designed for that purpose.  
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Figure 3.21: Cabinet type A with 2 parts table 

In this design, the module three contains a table with two boards supported by two small 

shelves. The shelves have wheels and a rectangle shape in the top side. When they are in 

the non-using position, the longer side of the shelf is in the top view. To open the table, the 

shelves must be separated from the cabinet and rotated 90 degrees. The top board of the 

table is turned 180 degrees and supported by the top part of the shelves. A space is created 

between the shelves for the legs when someone is using the table. 

A sequence of pictures showing different positions of this cabinet is in appendix 4, figures 

1 and 2. 
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Figure 3.22: Cabinet type B with 2 parts table 

Figure 3.22 emphasizes in module three showing a solution of the table and its supports. 

The table is extracted entirely from the module; for that, space enough is left in the joints 

with the sides of the module. The supports of the table are two small pieces of furniture, 

which have wheels to move simultaneously with the table. The top board is composed of 

two boards to enlarge it. First, both are slid on the supports and then the upper one is 

turned 180 degrees. A sequence of pictures showing different positions of this cabinet is in 

appendix 4, figures 3 and 4.  
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Figure 3.23: Cabinet type B with three parts table 

The difference between this design and the former one is the way of enlarging the table. As 

shown in figure 3.23, the top board is composed of three parts; therefore, for using the 

surface of the table expanded, it is only necessary to unfold it. A sequence of pictures 

showing different positions of this cabinet is in appendix 4, figures 5 and 6. 
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Figure 3.24: Cabinet type C 

Figure 3.24 shows other option for the table in the module three. To extract the table, it is 

rotated from an internal point of the cabinet; while doing this movement, the small piece of 

furniture with wheels placed in the middle of the module three moves simultaneously with 

it, as they are stuck with rails. Once the table is in L position with the cabinet, the small 

shelf is moved through the edge of the table, acting as a support of it. Finally, to enlarge 

the table, two boards are unfolded, each one in one direction. A sequence of pictures 

showing different positions of this cabinet is in appendix 4, figures 7 and 8.  
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3.4.2 EXTERNAL DECISION 

A second external decision was carried out by the company. The explanation of this 

method is in section 3.2.4. This time, a concept to develop as the final design was 

searched. Cabinet type B with three parts table (see figure 3.23) was selected. The reasons 

of that choice were as follows:  

- The shape of the table was easier to produce comparing with the shape of the table 

of Cabinet type B with two parts (see figure 3.22).  

- The table could be moved to another part of the room, a good feature than Cabinet 

type C (see figure 3.24) did not have. 

- The space provided for the user’s leg when sitting was enough as recommended by 

ergonomics, in contrast Cabinet type A (see figure 3.21) did not meet this 

requirement.  
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4.  RESULTS 

After all the iterative processes of design and creation, the final product was defined in 

broad terms. The product developed was a piece of furniture commonly called a cabinet or 

a hutch.  

The hutch consists of four independent modules which may be placed together or 

separately to be adapted to the space of the room where they are situated. All modules have 

features that make it possible for them to be recognized as parts of the same piece of 

furniture; therefore, if they are placed in different parts of the room, they will seem to be 

integrated in it. Figure 4.1 shows the modules differentiated by colours. Module one is at 

the top of the cabinet; module two is the red one in the middle, module three is the blue 

one with the table in it, and module four is the smallest yellow one and it is placed directly 

on the floor at the bottom of the cabinet on the left side. 

 

Figure 4.1: Differentiation of modules 

Module one (see figure 4.2) has two types of compartments. One is a cupboard and the 

other part is divided into five spaces with vertical partitions. Three of these five spaces can 

be covered with doors which slide to the right or the left in the same line, so they cannot 

pass in front of or behind each other. The cupboard has only a swing door. When this 

module is in the vertical position, the door of the cupboard can be turned 90 degrees, but it 

will still be possible to open as if the module were in the horizontal position thanks to its 

square shape; however, it is necessary to disengage the door before it is turned 90 degrees. 
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The sliding doors can also slide vertically when the module is in vertical position thanks to 

some magnets inside the boards. These magnets are activated by a tube of stainless steel 

inside the rail of the sliding doors to move them more smoothly. 

 

Figure 4.2: Module one 

Module two (see figure 4.3) has a similar structure as module one; it has two types of 

compartments. One is a cupboard and the other is formed by vertical divisions of the space. 

This time the swinging door of the cupboard cannot be rotated when the module is upright; 

it remains in its position becoming a horizontally hinged door which supports some weight 

as a door of a minibar where some drinks and bottles can be put. This door has a special 

hinge to carry out that function. The vertical spaces do not share a sliding door as in 

module one; either space has its own sliding door which moves up and down, depending 

on what the user want to hide or show. The slide mechanism is based on the use of 

magnets as in module one. 

 

Figure 4.3: Module two 

Module three (see figure 4.4) is the most complex module as it contains the table. This 

module is divided into two parts: the table and the other part. The table is not concealed; 
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nevertheless, as it is inside the cabinet, it needs to be extracted in order to use it; to achieve 

this, the table has wheels at the bottom. Three boards constitute the top of the table; to 

enlarge its useful surface, two of them (the smallest ones) are unfolded to the sides. The 

table legs are a combination of two cupboards and shelf which moves with it. The other 

part of the module three does not move with the table; it is fixed. It consists of two 

cupboards mixed with shelves in the lower part and a shelf in the upper part. This module 

cannot be placed vertically.  

 

Figure 4.4: Module three 

Module four (see figure 4.5) has only two compartments. One is a shelf in the upper parts 

of the module, following the design of module three; the other is a cupboard with two 

swing doors. This module cannot be placed vertically as module three. 

 

Figure 4.5: Module four 
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The possibility of changing the position of two of the modules vertically or horizontally, 

the movement of the sliding doors, and the integrated table make the cabinet customizable, 

which was one of the requirements to fulfil; thus, it make the product versatile. 

4.1 MATERIALS 

The materials utilised in this product were selected among the range of possibilities offered 

by TreeFurn AB. The choice was to use melamine and laminate boards.  

Melamine is a layer of paper soaked in a resin called melamine-formaldehyde (MF) 

(Kandelbauer & Widsten, 2009), which is bonded under pressure on a chipboard or 

medium density fibre (MDF) board (Nemli, Yildiz & Gezer, 2005). The presence of MF 

provides hardness and stiffness to the surface, in addition to low flammability (Guindi, 

Zargar-Yaghubi & Wimmer, 2003). Nemli, Yildiz and Gezer (2005) affirm that the 

purposes of coating panels with melamine are “to reduce the absorption of humidity and 

water, increase the mechanical properties, eliminate the release of nocuous gases, […] and 

[provide an] aesthetic function”; as a result, the decay resistance and the dimensional 

stability of the particleboard increase. Besides, melamine resin surfaces are highly resistant 

to scratch and any dirt is easy to remove (Kandelbauer & Widsten, 2009).   

The main difference between chipboards and MDF boards lies in the density of particles 

that compound them, which is a significant factor in their final features. Both are made of 

wooden fibres mixed with a small amount of paste as wax.  Chipboards have a low density, 

whereas MDF boards have a medium density, where the fibres are distributed more 

uniformly; this makes MDF easier to machined, in particular when elaborately finished 

edges are demanded. Another characteristic based on the composition of the boards is that 

MDF can generally be produced in a larger range of thickness than chipboards; 

nonetheless, the thickness always depends on the manufacturing factory (Composite Panel 

Association, n.d.).  

There is another product used similarly as a covering material, namely laminate (Nemli & 

Ust, 2004). Laminate consists of a thin set of layers manufactured in a continuous pressure 

process (Nemli & Çolakogˇlu, 2005); the layers from the outside to the inside are as 

follows: decorative paper, core paper and balancer. Laminates may be used as the coating 

surface of wood-based boards, such as chipboards, MDF boards, plywood, etc.; the set of 

layers is applied on the boards in a cold or hot pressing process. Laminates also need a 

protection plate on the decorative paper process (Kaindl, n.d.a). 
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Melamine boards, both chipboards and MDF boards, have many interior utilisations such 

as shelving, office furniture, table tops, cabinets, doors, displays, floor underlayment, etc. 

(Nemli, Örs, & Kalaycıoğlu, 2005). Similarly, laminate boards are utilised in many 

furniture elements such as shelving, in office furniture, kitchen furniture and interior 

decoration (Kaindl, n.d.a).  In general, melamine boards and laminate have similar 

applications. Apart from the manufacturing process, a significant difference between both 

melamine board and laminate is the improvement of the mechanical properties in the 

second one (Nemli, Yıldız & Gezer, 2005). 

Melamine boards have been chosen for the majority of the boards of the hutch, except the 

one that constitute the top surface of the table; those are laminate boards as they are 

exposed to high usage. One of the suppliers of TreeFurn AB is the Austrian company 

Kaindl; the types of boards, the textures and the colours have been selected from the offer 

of that company, but first a study of the materials was made to ensure the materials offered 

were adequate. As melamine boards, “Decorative melamine faced chipboard P2/E1” (M. 

Kaindl Kg, Kaindl Flooring GmbH, 2013a) were selected; for laminate boards, “KAINDL 

Laminate” (Kaindl, n.d.a) was chosen as the coating layer and “KAINDL MDF 

E1”(Kaindl, n.d.b) as the substrate. Textures and colours will be explained later in section 

4.3 of this chapter. 

4.2 ACCESSORIES 

Accessories have been selected in function of the needs of every part of the cabinet; they 

follow an aesthetic line that matches together with the colours chosen for the boards. 

In the module three, wheels were necessary to move the table. The table will not support 

much weigh; only things stored in the table legs and things supported when the table is in 

use. The wheels selected were Möbelrulle 9365 from Theolfils (2013). Each wheel may 

support a weight of 65kg maximum, so it is necessary to provide a drilling of 65 mm of 

diameter and 17 mm depth in the boards. Figure 4.6 shows the appearance of a wheel.  
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Figure 4.6: Wheel for the table Figure 4.7: Valve holder for module 2 door 

In module two, there is a door which can be placed either in the horizontal or the vertical 

position. For that door, hinges are necessary but also a valve holder when the door is open 

in the vertical position. This valve is from Häfel (2013) and permits to open the door 90°; 

it is made of steel with a nickel surface and has a resistance of 10 kg per couple (see figure 

4.7). 

The doors are mounted in the cabinet in the same plane with an inset application (see 

figure 4.8). That does not provide many angles to open the door, so the hinges selected 

have 110°, which is enough. These hinges (see figure 4.9) from the company Blum (2011) 

have the possibility to include blumotion, a system which permits to close the door softly 

preventing noise and shocks.  

 

Figure 4.8: Inset application 

 

Figure 4.9: Hinge selected for doors 

Sliding doors of module one and two have a rounded handle (see figure 4.10). It has been 

selected from the company Beslag Design (2013a). The handle has 40 mm of diameter and 

a stainless steel appearance. To insert this handle, it is necessary to provide a drilling in the 

mobile board of 11 mm depth and 35 mm in diameter.  

http://www.google.se/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=2eHQy64wfaDbuM&tbnid=nprxIPPTOSqkQM:&ved=0CAUQjRw&url=http://www.fulhambrassonline.com/our-products/hinges-1/blum-hinges/clip-on-full-inset.html&ei=1oh3UbiqGYTmtQbGi4HQDA&bvm=bv.45580626,d.Yms&psig=AFQjCNEZRSxDF30UNwTj7oJtAOMmUfKtGQ&ust=1366873957633538
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Figure 4.10: Rounded handle for 

sliding boards: Infällnadshandtag 

510-40 

Figure 4.11: Handle for turning doors: Handtag 0033 

 

 

The swing doors have a handle with an elongated shape, also from the company Beslag 

Design (2013b). It has a stainless steel aspect and is 160 millimetres long (see figure 4.11).  

 

 

 

Figure 4.12: Horizontal Section of the 

cupboard 

Figure 4.13: Sliding board 
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Figure 4.14: Sliding board and stainless steel rail   

The sliding boards have a magnet system which permits them to move horizontally or 

vertically without friction problems. This system is composed of a stainless steel bar rail in 

the cupboard (see figure 4.12), and magnets embedded in the corners of the sliding boards 

as shown in figure 4.13; when the module one is in the vertical position or module two is 

in the horizontal position, sliding boards that move in the vertical direction do not fall 

because of the magnetic force created between the magnets and the stainless steel bar. 

Figure 4.14 shows the assembly of the board into the cabinet. 

4.3 COLOURS AND TEXTURES 

The choice of colours for the cupboard has been made thinking about the target market. As 

they will be young people, a combination of colours could be nice instead of use only one 

colour for the whole cabinet. The main body of every module has a wood surface with a 

dark or a light colour, which gives the cabinet a different aspect compared with traditional 

furniture. In some modules, dark and light colours are combined, as in the case of the 

modules three and four. When the modules are separated and distributed in the room, they 

make a sense of unity in it; it does not seem as every module belonged to a different 

furniture set. The module one has a dark wood colour, the module two a light one, the 

module three a dark one in the body and a light one in the doors; the module four has a 

dark colour in the body and a light one in the table.  

The colours chosen are Oak Amazon (see figure 4.15) for dark boards and Ash Atlas (see 

figure 4.16) for light boards; both from the company Kaindl (M. Kaindl Kg, Kaindl 



University of Skövde, School of Technology and Society 

 

63 

María del Pilar Sánchez Pena, Natalia Ramírez Martínez 

Flooring GmbH, 2013a). Both are melamine boards as formerly described in section 4.1 of 

this chapter. 

They have an AT surface finish (authentic touch, see figure 4.17), which makes the board 

to have a texture very similar to real wood. 

 

Figure 4.15: Oak Amazon 

 

Figure 4.16: Ash Atlas 

 

Figure 4.17: Authentic touch 

The mobile boards of the modules one and two and doors of the module three can be 

customized according to the costumer’s taste. Some combinations of colours have been 

done to show different feelings. All the mobile boards of the modules one and four, which 

have dark wood colour, have soft colours in order to create contrast. It is the same for the 

module three that has a light colour and its doors a strong one. The examples shown in 

figures 4.18 – 4.27 have been made with colours taken from Kaindl samples (M. Kaindl 

Kg, Kaindl Flooring GmbH, 2013). 

 

Figure 4.18: Aubergine and viola 

 

Figure 4.19: Fango and aubergine 
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Figure 4.20: Fuego and agape 

 

Figure 4.21: Fuego and Amarillo solar 

 

Figure 4.22: Soft green and coral 

 

Figure 4.23: Amarillo solar and indigo 

 

Figure 4.24: Gelb and bordeaux 

 

Figure 4.25: Viola and soft green 
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Figure 4.26: Gelb and indigo 

 

Figure 4.27: Yellow and aubergine 

As a suggestion, mobile boards can be created with different materials that can be used for 

another activity. This performs more interaction between the user and the cabinet. For 

example, they can be made of mirror, whiteboard or a metallic material. However, the last 

one might not be possible because of the magnet system for the movement of the sliding 

boards.  

4.4 PROTOTYPE  

A prototype has been made to show the final design with the real materials and the 

performance of the doors and sliding boards. A picture of it can be seen in appendix 5, 

figure 4. 

Colours for wooden surfaces are the same to those shown in the colour examples (Oak 

Amazon and Ash Atlas); however, the combination of sliding boards and doors elected for 

the prototype have colours chosen from a NCS sample book. A soft colour for modules one 

and four: yellow/green as in figure 4.28, and another one strong for the table and module 

two: aubergine as in figure 4.29. 

 

Figure 4.28: Yellow/green: S 0530-G60Y 

 

Figure 4.29: Aubergine: S 7020-R30B 

In the prototype, there is a different system from that one described above with magnets to 

move the sliding boards. It consists of a piece of fabric that creates friction between the 

sliding boards and the rail, in order to impede the free movement of the sliding boards 

when they move vertically. This piece of fabric also prevents the material to be damaged. 
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4.5 ERGONOMICS 

Through previous investigations, data were obtained in the ergonomic study.  

The height from the top of the leg to the ground: This measure was used when designing 

the table, to set the high. So when a person is sitting, he/she does not have any problem of 

comfort in his knees. 

The result obtained was 636 millimetres as a required minimum space between the ground 

and the lowest part of the table. In addition, the designed height in this part of the table is 

683 millimetres, so it meets the requirement (see figure 4.30). 

 

Figure 4.30: measure from the lower part of the table to the ground 

The result obtained in the ergonomic study for the maximum height that a person can reach 

when stretching his arm was 1757mm for the 1
st
 percentile. This is set as the maximum 

height for a handle in the cabinet so everybody can access it. 

The cabinet can be placed with all the modules in the horizontal position (see figure 4.31) 

or with modules one and two in the vertical position (see figure 4.32). In the first case, the 

highest handles are centred in an axis parallel to the x 1677 millimetres, and for the second 

case the highest handle is centred in an axis parallel to the x 1665 millimetres. In both 

cases, the requirement is met. 
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Figure 4.31: All modules in horizontal position. 

 

Figure 4.32: Modules 1 and 2 in vertical position 
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The third measure obtained in the ergonomic study for hip breadth was 376 millimetres. It 

has been used to provide enough space between the legs of the table, so when a person is 

sitting and using the table, he/she does not have any problem of comfort. In the design, this 

space is 700 millimetres as it can be seen in figure 4.33. 

 

Figure 4.33: Space between the legs of the table 

In addition, measures described in the literature review and given by Neufert (1995) have 

been taken into consideration while designing the cabinet. 

The minimum inner space of storage in the cabinet must be 24 millimetres, so the dishes 

and cutlery can get in without problems of space. In the cupboard, the module one, in 

figure 4.34, has the tiniest inner space between the boards, and the dimensions of width 

and depth are 286 and 348 millimetres respectively. 

 

 

Figure 4.34: top view of the Module 1 
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Figure 4.35: Front view of the cabinet 

The measure for the height of the top shelf of the cabinet must be 1800 millimetres. In the 

cupboard, the most unfavourable case is when the modules one and two are in the 

horizontal position; the highest board is 1578 millimetres as shown in figure 4.35. For 

others positions of the modules, this requirement is also met. 
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4.6 DIFFERENT DISTRIBUTIONS OF THE CABINET 

 

Figure 4.36: Module 1 in the vertical position 

 

Figure 4.37: Modules 1 and 2 in the vertical position 
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Figure 4.38: Modules 1 and 2 in the horizontal position; table inside (initial position) 

 

Figure 4.39: Modules 1 and 2 in the horizontal position; table outside (intermediate 

position 1) 
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Figure 4.40: Modules 1 and 2 in the horizontal position; table outside (intermediate 

position 2) 

 

Figure 4.41: Modules 1 and 2 in the horizontal position; table outside (final position) 

To see the figures 4.36, 4.37 and 4.41 with more details go to appendix 5, figures 1, 2, and 

3 respectively.   
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4.7 MANUFACTURING PROCESS 

When the melamine boards arrive to TreeFurn AB, in winter, they are stored inside a 

warehouse for any time to warm them for not having problems with the machines when 

cutting it, as in Sweden the temperature outside is very low. In summer, this is not 

necessary. The sheets come in a specific size from the supplier; they are usually 4 x 3 m2. 

To cut the sheets into different boards, they are put in a format saw machine, which is 

computerized.  In this machine, some sheets can be cut at the same time until the total 

height is 80mm. To cut some sheets at the same time reduces costs and time. The machine 

is programmed to make the most of the surface of the sheets; that way, the amount of waste 

is minimized.  

The rests of the sheets are used for packing material, to make wooden-boxes for 

transportation. The waste that is not large enough to make boxes is sold to a nearby heating 

plant, so the waste is used to heat water. Therefore, in TreeFurn AB, the environment is 

very important and they try to be environmental friendly as much as possible. 

When the boards have edges with a special profile, they are cut in a machine named table 

router. In the case of the cabinet, this machine will be used with the sliding boards.  

As melamine boards come from the factory directly with the surfaces finished, it is not 

necessary their treatment. The next step will be the edgings. They are adhered in an edging 

machine, where first, the edges of the boards are cut to remove the damaged parts and then, 

the thin layer of edge is pasted using glue previously heated. In the end, pressure is applied 

to finish the process. 

Later, the boards are moved to the computer numerical control (CNC) machine, where the 

holes for dowels, hinges and more accessories are made. 

Once the holes are made, the piece of furniture will be assembled. Firstly, it is hand-made 

by an operator, who inserts the dowels and glue; then, the piece of furniture is introduced 

into a pressing machine to increase the stiffness and ensure that all the angles are 90 

degrees.  

After the assembly, all the components are put in the correct place, and the back board is 

fixed with a nail gun with air pressure in the perimeter and some internal divisions if 

necessary. 



University of Skövde, School of Technology and Society 

 

74 

María del Pilar Sánchez Pena, Natalia Ramírez Martínez 

To check that everything is correct, one of the cabinets is assembled and then goes to the 

test assembly, to test that all the holes are in the right place. 

Normally, the pieces of furniture are sent already assembled. They are put on a pallet, fixed 

to it and covered with layers of plastic to protect them. 

Packaging 

In the case of sending the piece of furniture disassembled, the individual pieces are put in a 

flat package. This cases when the pieces of furniture are sent to far places, to save space 

during the transportation. 
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4.8 COSTS 

Costs are direct and indirect. 

Direct costs are the followings: 

-Materials and components 

-Handling of the material 

 Pay the purchaser of the material for TreeFurn AB 

 Transport of the materials to TreeFurn AB 

 Store of material inside of the TreeFurn AB warehouse  

-Manufacturing costs  

 

Indirect costs are the administrative costs: electricity, heating, marketing, staff, etc. 

If the product is sold to the final costumer, the price will be increased to earn a 13% of 

profit, whereas, if the product is sold to a distributor, the profit will be 15%. 

4.9 SUSTAINABLE DEVELOPMENT 

Sustainable development is a concept that tries to keep in equilibrium social, economic and 

environmental development simultaneously. According to the World Commission on 

Environment and Development (1987) "Sustainable development is development that 

meets the needs of the present without compromising the ability of future generations to 

meet their own needs.” 

The three different issues: social, economic and environmental are connected together; the 

sustainable development will not be complete unless taking into consideration all three.  

Environmental issue 

Kaindl, the company that supplies the boards, has a strong compromise with the 

environment. The company helps to regulate the size of the native forests reducing them 

when necessary, using log wood from those forests. Furthermore, sawmill industry 

provides their waste wood. They only utilise that waste wood from forest certified with 

PEFC (Programme for the Endorsement of Forest Certification) (Kaindl, 2012). PEFC is a 

global certification system for forests. PEFC cares about the welfare state of the forest 

specifying how to regulate them, globally and locally (PEFC International, 2012). 

Purchasing PEFD certified products ensures that they belong to forest managed 

sustainably; it means that it encourages the maintenance of many ecosystems and the 
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biological diversity. In addition, it helps to keep the economy in rural areas and it is 

recognized culturally and socially (PEFC, 200?).  

The manufacturing processes used by Kaindl are emissions and waste free (M. Kaindl KG, 

Kaindl Flooring GmbH, 2013b). Another factor that is taken into account by Kaindl is the 

environmental impact of the transportation. Trains are chosen for that purpose, following 

PEFC guidelines (Kaindl, 2012). Also, Kaindl does not work with tropical wood (M. 

Kaindl KG, Kaindl Flooring GmbH, 2013b). 

The use of particle boards is also a good alternative considering the renewable resources 

existing. “Wood is the most renewable, environmentally friendly building material we 

have,” declares Ph. D. Patrick Moore (Composite Panel Association, n.d.b). Furthermore, 

manufactured boards provide more advantages than solid wood, thanks to its treatments 

(Composite Panel Association, n.d.a). Ph. D. Patrick Moore also favours manufactured 

boards highlighting the useful function of wooden particles and sawdust in them instead of 

being eliminated (Composite Panel Association, n.d.b). 

Social and economic issue 

The design of the cabinet is meant for all sorts of people; it is not an expensive product 

made out of luxury materials, for that reasons it can be accessible for everyone regardless 

of their economic level. It is designed following a contemporary line that matches with 

other kind of furniture; so that, it may be accepted by the target customers. This piece of 

furniture bets on a product of design affordable for everyone. 

According with Cresswell et al. (2004) comparing manufactured boards to solid wood 

boards, the first ones are much cheaper. Chipboard fibres need less time to be prepared, 

and its production is lower, reducing energy usage; therefore, among the manufactured 

board, chipboards are the cheapest ones (Composite Panel Association. n.d.a). 

As it is composed of four different modules, the user can choose what of them to purchase, 

so that whether they do not want to buy or cannot afford all of them, the possibility to buy 

the modules separately exists. 

From an economic standpoint, being this product manufactured in Austria and then 

shipped to Sweden, a commercial interaction is created that stimulates the economy of both 

countries. At the same time, the product will be sold as much in Sweden as in the rest of 

European countries, favouring the inner and outer trade of the country.  
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5. DISCUSSION 

From the beginning, the idea of the piece of furniture has been changing according to the 

different previous studies conducted.  

In the process of design of the cabinet, several studies were taken into account, but once 

they were finished, some things were missed, some things were made that were not 

necessary, and some things would be necessary to be modified. For example, in the survey, 

it would have been very useful to make a question about the price that the customer had 

been willing to pay. 

The definition of the requirements was one of the most difficult tasks due to not all the 

factors included in the previous studies were taken into account from the beginning; that 

led to an incorrect definition of the Gantt-Schedule, generating a delay of the rest of the 

activities. An example of this was the market research. As the product is a piece of 

furniture, the market to which it belongs is very widespread and diverse, not being clear 

sometimes, taking more time than it should take. 

About the methods, the why why why method was used in the middle of the concept 

generation. It is usually used in the first phase of the concept generation to establish a 

general idea of the product to develop, but instead in this case, it was used to clarify some 

features of the product model developed. It is a more theoretical method than practical. A 

new method was self-created; its name is linking ideas. It was generated because of the 

lack of another method that accomplished what it was searched. It was used twice, the first 

time to combine the characteristics of the cabinet collected in a previous stage, and the 

second to put the positive and interesting results obtained in the PNI method together.  

The suggested solution of using magnets for the sliding doors was impossible to achieve 

neither for TreeFurn AB nor the specialized company. The movement of the sliding doors 

obtained was not smooth; therefore, a further study of the system is needed. 

The design of the cabinet was not clear at the beginning. The evolution of the cabinet’s 

design has been carried out thank to the application of the different methods, and the final 

result has been appropriate.  
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APPENDIX 1: MARKET RESEARCH 

 

 

  

  

Figure 1: Moving/adaptable parts. Author: Oral Reynolds; title: As if from nowhere… 

(http://www.orlareynolds.com).  
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Figure 2: Moving/adaptable parts. Author: Sakura Adachi; title: TRICK - Bookcase= 

Table+Chairs (http://www.sakurah.net) 

 

 

 

Figure 3: Piece of furniture composed of small elements. Author: Naho Matsuno; title: 

Cube 6 (http://www.dezeen.com) 
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Figure 4: Piece of furniture with storage capacity and bed for children. Autor: Cabrio In; 

no title (http://www.resourcefurniture.com) 

 

Figure 5: Storage parts that are hidden and moving parts. Company: Crate and Barrel; 

title: Incognito Ebony Compact Office (http://www.crateandbarrel.com) 
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Figure 6: Small tables that becomes larger and extending parts. Company: Resource 

furniture; title: Goliath Glass (http://www.resourcefurniture.com) 

 

 

Figure 7: Play with the internal forms inside the cabinet; Author: Rolands Landsbergs; 

title: Boxetti (http://www.boxetti.com)  
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Figure 8: Play with the position of the modules inside the cabinet. Company: Matroshka 

Furniture AB; title: Living room, dining room, bedroom & Study – in one item of furniture, 

measuring 15m
2
 (http://www.matroshkafurniture.com) 
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APPENDIX 2: SURVEY 

1. How many rooms does your flat/house have? (Do not count bathrooms or toilets). 

The results are shown in table 1. 

2. How many multifunctional rooms (living room, study...) does your flat/house have? 

The results are shown in table 1. 

Table 1: Compilation chart of questions 1 and 2 

Rooms per flat Number of flats 
Number of multipurpose rooms 

0 1 2 3 4 5 

1 13 1 12 0 0 0 0 

2 1 0 1 0 0 0 0 

3 15 1 8 4 2 0 0 

4 12 0 8 1 1 2 0 

5 18 0 6 6 5 1 0 

6 12 0 3 5 1 0 3 

7 6 0 1 1 2 2 0 

8 3 0 0 1 1 1 0 

9 2 0 0 0 1 1 0 

10 1 0 0 1 0 0 0 

 

3. If only there were a multiple-purpose room, would it be practical and comfortable to 

have a multifunctional piece of furniture? 

Yes 82 (85%) 

No 4 (5%) 

 

4. Which characteristics would that furniture have? (Select wished items) 

The number in the right shows how many times the answer has been selected by a user. 

Each user could select as many answers as wanted. The last question was to collect ideas 

from users of what they think that can be useful to add in the cabinet. 
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Table (desk) 62 

To keep work documents /papers 55 

To keep laptop 51 

Shelf (books, CDs…) 57 

TV 33 

Mini stereo 25 

Speakers 36 

Drawers for various objects 65 

Cupboards for general objects 44 

Mobile parts (wheels, rails…) 45 

Others: 

o A bottom part to rest the feet. 

o It always depends on the actual design. It is good usable and does 

it look nice 

o It is a Little bit complicated to define a piece of furniture that 

share space for documents, radio and TV. The reason is that every 

appliance has different size, shape, thickness… for example the 

TV that can be found in countless sizes. 

o Bed for guests or sofa-bed. 

o Any kind of appliance and/or appropriate place to keep the cup of 

tea/coffee, so that it is close enough to grab and separate enough 

to not stain the pc or desktop. Also, it would be a good idea that it 

has an incorporated lamp which gives light exactly where you 

want in every occasion: to read, write in the laptop, watch TV… 

o Flexible table lamps included in the cabinet that can be easily 

saved inside, several light points, footrest for prolonged hours in 

front of the pc… 

o Covered shelves. 

o Something to keep the food/drink with any risk for the documents 

that are on the table. 

o It must have some wheels. 

o A piece of furniture can be easily transformed, that kind of that 

you can hide or take out that part you want to use when you want. 

o It would be a good idea to use the upper space to place a bed that 

can be installed in the roof. 

o Design (x2) 

o With table of customizable size and easy entry of light, that is not 

too tight. 

16 
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o Seats, spotlights, power outlets… 

o Integrated sockets, folding table. 

 

 

5. Do you know any kind of compact furniture? (Not for children rooms). 

No 64 (72%) 

Yes, which ones? 

o Desk that folds when you finish working. 

o Cabinet-bed:  the bed is folded and kept upright as a closet.  

o The Italian ones from Resource Furniture (x2) 

o Many living-room pieces of furniture. 

o Compact furniture for bedrooms with bed and folding desk. 

o Some IKEA furniture (x4) 

o Bar cabinet. 

o A bunk with the desk and a closet below: 3 in 1. 

o Some pieces of furniture with integrated shelves and tables to take 

advantage of tight spaces and corners. 

o Multifunctional desktops. 

o Table (triangular to quadratic) 

o Chairs, tables and beds together. 

o Furniture for the living room. 

o Furniture for food storage. 

o Furniture in a piece in which there is a hole for the TV and also 

has drawers or cupboards in the bottom and shelves in the upper. 

o Desks that convert into beds. 

o Those ones for PC in the offices, some of them are used in 

corners. 

22 (26%) 

 

6. Do you prefer a wooden furniture or with another materials? Which ones? 

Among all responses collected in this question, they have been divided into material 

proposed and featured that must have the elected material. The number in parentheses 

shows how many times it has been proposed by different people. 

MATERIALS 

Wood (30) 
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Wood filled with a lightweight material 

Wood + plastics (or other materials) 

Wood + glass + aluminum 

Wood + aluminum 

Wood + glass 

Wood + metal (2) 

Plywood (5) 

Aluminum (2) 

Agglomerated wood (2) 

Conglomerate wood (3) 

 

Metal (2) 

Polymers, which allow you to mold and has different opacities and textures… / Plastics 

Wood (for the base) + a lighter material (agglomerated wood) 

Mahogany 

Ebony 

Stone  

Methacrylate 

Melamine 

Plasterboards 

Noble materials 

 

CHARACTERISTICS OF THE MATERIAL 

Light (4) 

Ecological / whether is more respectful of the environment (3) 

Resistant (3) 

Design / good aesthetics (2) 

Quality (2) 

Good price (2) 

Easy to clean 

Functional 

Recycled material 

 

7. Which style do you like more? 

Modern with simple lines 77 (90%) 

Clasic provenzal 9 (10%) 
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Others 

o Different 

o Both options 

o Modern but with colours 

o It depends on the sort of furniture or the type of living room. 

4 (5%) 

 

8. Do you think that multipurpose furniture is widely spread in the market? 

Yes 9 (13%) 

No 41 (60%) 

Others: 

o Not enough 

o It is a growing market 

 

5 (7%) 

17 (24%) 
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APPENDIX 3: DIAGRAMMATIC TREE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Diagrammatic tree of the cabinet 
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APPENDIX 4: SKETCHES 

 

Figure 1: Cabinet A 
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Figure 2: Cabinet A 

  



University of Skövde, School of Technology and Society 

 

98 

María del Pilar Sánchez Pena, Natalia Ramírez Martínez 

  

Figure 3: Cabinet B – table with two parts, other position 
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Figure 4: Cabinet B – table with two parts 
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Figure 5: Cabinet B – table with three parts 

  



University of Skövde, School of Technology and Society 

 

101 

María del Pilar Sánchez Pena, Natalia Ramírez Martínez 

 

Figure 6: Cabinet B – table with three parts, other position 
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Figure 7: Cabinet C 
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Figure 8: Cabinet C, other position 

  



University of Skövde, School of Technology and Society 

 

104 

María del Pilar Sánchez Pena, Natalia Ramírez Martínez 

APPENDIX 5: PICTURES OF THE FINAL DESIGN 

 

Figure 1: Modules 1 and 2 in the vertical position 
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Figure 2: Module 1 in the vertical position 



University of Skövde, School of Technology and Society 

 

106 

María del Pilar Sánchez Pena, Natalia Ramírez Martínez 

 

Figure 3: Modules 1 and 2 in the horizontal position; table outside (final position) 
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Figure 4: Prototype 


